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(57) Abstract: An optical resolver comprising a bicy- 
cle[3.3.0]-2-oxaoctane compound represented by the formula [1], 
[2], or [3]; a process for producing an optically active isomer 
which comprises reacting the optical resolver with a mixture 
of optically active monomers having active hydrogen to obtain 
a diastereomer mixture, separating the diastereomer mixture 
into the diasteromers, and then decomposing either of these to 
obtain an optically active (R) or (S) isomer; and the compound in 
which R^^ is fluorenyl methyl, fluorenylidenemethyl, bis(4-cyclo- 
hexylphenyl)methyl, 4-(9-phenanthryl)phenyl, 4-( l-pyrenyl)phenyl, 
4-(5-acenaphthenyl)phenyl, or 4-(9-anthryl)phenyL Use of the 
optical resolver enables an optically active isomer which has an 
extremely high purity and is useful to be efficiently produced. 
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BY, KG, KZ, MD, RU, TJ, TM), 3 — P <;/ (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, OA, ON, OQ, OW, ML, 
MR, NE, SN, TD, TG). 
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[#N#rP:fcifel] Synlett. , (6 6), 86 2(2000) 
[^NI$fl^»23 J. Org. Chem. , (6 4), 26 38(1 9 99) 
10 [#N^^R«3] Tetrahedron Lett. , (3 5), 4397(199 4) 

[i|^:^ilfel3 woo 2/0 7 2 5 0 5 

y^^^mit vxmmtjimm^j^^h'^^m^^^t^^mt i.xf-£^tifci,(Dxh^o 

15 

Tkm^i-m^^m^^ 3 m-t^i-ss^^i-a 1 -r/v=i =^ixif i/i5^ n [ 3 . 3 . 0 ] - 2 
R) <!: ( s ) Pf(D^m^'m^^n^ :i t ;as-et S i ^ u ^ (D^m^m-^^ ^X^ 

25 (1) ^ [1] Xm^tl^l-T/l^=^^Z^lfZyi!^Vil3. 3. 0 ] - 2 ^/^[-^ 

^ [2] Kt3^^^t^->iJ^n[3. 3. 0]-2-:^^f-;t-i:7^>'>f[-^f^ 

Xf^^ [3] -«$tL§t-V^C2[3. 3. 0]-2-;^=3ri?— l-;t-i^7^>-{b-^;6^b^cCS 

w i: ^<mt-r^yt^^mk 
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15 




20 

( 2 ) ^ [ 1 ] 1 ^i/lf iXi^ a [ 3 . 3 . 0 ] - 2 -:^=^^:^i^ Wfc-^ 

Xi^^ [3] -C^^tb?>tfv'^'n[3. 3. O'l- 2-:^^^-l-:^i>T:yft^t. 
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(4) ^ [4] X^^tl^l-y^ Y^xy\f^y'!7XilZ. 3. 0 ] - 2 -:^f-;^i5^ V^fc-^ 
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[4] 



15 3^^Bj05fe^5>fm*^ ^ Cl] -C^^tt^l-T/P^tdE^i^tri^i^^nCa. 3. 0]-2- 
;^=^f-^:^^^^'fb'^. ^ [2] Ka=3eiyf^yi^ci[3. 3. 0]-2-^ 

^"^-^t^^lyihkmXi-i^ [3] -e^^^T.St'v'cJ^oCS. 3. Ol-2-:t^^-l-:t^ 

_r/l^r2d5^>^t-V^n[3. 3. Ol-2-:^^'9':t^^>'^t'^. ^ [2] 
20 t Kn ^iXlf v'^ n [ 3 . 3 . 0 ] - 2 -^^^it^ ^ i/'fh-^X^^ [ 3 ] X^^ti^ If'i^ 
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fcfdU ^ [1] ~ [3] \Z.m^X. R^~Rn*. ^^ta^^L-x7mjn^^mi 

25 mXhV. ;^^l~6C0T/V;3r/V'^-efe5c 

/t'S. ^/iS^^-fe::^/^^ T-^-ryf-U^-Zl^^. T±i-yT=-/U^ T-^-i-y^^-jV? a:.=-. 
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^ 2 - ( 2 -Tir h :3^v-rn^/v) /^'^'^/^v'^^ y 

J: f9 . 1 h =^-iy— 5 -y h ^ t-'v'i:/ n [ 3 . 3 . 0 ] - 2 i?" 

^#-50 1 - p< b =^>^- 5 - y h v';^/v^^:=^/k tf n [ 3 . 3 . 0 ] - 2 iJ? 

^^/VS^^'fb bT;^^/l/^ /l/S^i U 1 -y b =3r v-- 5 /Hf'i/iJ^ n [ 3 . 3 . 

0]-2-;e-=3ri^;^:i^i5'^^^#§, l-y h=3rv'-5-xjs/l/^/V't-V^n[3. 3. 0]-2 

-^^•^ir^^iyhy}V'^^i^(DmYmi\-^^'o. ^ [1] -e^^tbS'fb-a^-cfe^ 1 - 

^ h ^i/- 5 - l^^ y 7^>-y ^/l^lf ix^^ n [ 3 . 3 . O ] - 2 -^^-^aef-^e-iJ' i?^ 

-e^$tb§'fb-^-e$>-5 1 - Kn =3f-ix- 5 y fly;^ ^yVtfV^ n [ 3 . 3 . 

0]-2-:^=^i^;^-^^5?:/^#;5ii:;as-e^§„ 1 Ye^^^-^--y;x,^^~x)^^^-^ 

n [ 3 . 3 . 0 ] - 2 ^ l^^^^mt^ ^ftmK^ bT. 1 -fSBO 

#;-^rfe 5 5 - :7/i-;e- 1^:::^ y y=vy f^v^ci^ n [ 3 . 3 . 0 ] - 2 1 T 

#S r t So ^ 1 -p^ b =3f-i/- 5 y v^'^^y n [ 3 . 3 

!9 . 1 -y h =¥v^- 5 - >^/V-:^I/^yky ^/Hf i/^J' n [ 3 . 3 . 0 ] - 2 -^^-^ri^^i^ ^5? ^^/^^ 
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^ -y^ n-O-^ y — /KZ)I5fc7K^Jc:J; 19 , 4 -:7'n^- 1 - v^^^ c2^>-^>-- 1 - 

t-r^o 2 - (4 >-i^ / >'<i:@^2 -^^'n^rc^/l^tD^tz: J: 
•9 l^hM 2 — ( 4 — :/n^>'^:=:/l<) — 2 — ( 2 -Tir h ^-^^^^/u) m^i^^ / i^oy 
mmmt-i^X^s l-;^ h=^v'-5-(4-:/ia^:7az^/P)lfV^n[3. 3. 0]-2-;:e- 
^^:t^i^>'^%^o 1-^ f=3r-:/-5-(4-:7'n^:7a:^/l-) tf^v-^nCS. 3. 0]-2 
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f^iy-5-K';^(4— tr:7:i;:::i/v) t Ki=^^^^p^9^/i^f'^:^^i^C3. 3. o]-2-;^-^ 
^-^ U MTtiir^ r ^ (^J: «9 . 1 v— 5 - (4 - ^ ^/i- 

5 - tf ;^ ( 4 - ^^/V) pi 9=-/Vt^^iX^ n C 3 . 3 . 0 ] - 2 i/f^l^i^i^T 

/k) p< ^/^fc-'iyi^ n [ 3 . 3 . 0 ] - 2 -;^=3f-f-;^i^ ^ r t ;is-e^ 

ji^^'v^;^/^ 1— ^at^/W— 1, 2— 2— f->'l^b> 3— iJ^aci 
-1,2 — >^ny^>'i;?:e— /K 1 — :7/1':^p - 3 -^:^^/k:^=3r>^- 2 -:/cixnV — /K 
30 1 - :7/v:^ 13 — 3 —^'^^y;v-:^^\y— 2 - ^"^7 — /K 1 - :7/k:^n - 3 
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=1— /K 1, 3-:/.i57>'v';^/K 2 -T ^ /- 1 /K 1 , 4 -v^7< h=¥>-- 2 

, 3 --if^ ^-v?:^/!^, 2 i^-iJ? y — /K 2 , 4 — O'i?^ 2 ^/l— 2 , 

4 — O-iS? ^i^:^/K 2 -^=^f-y — /K 2 -^-^^ J — /K 2 , 6 - i^^p? ^/l— 3 , 5 
— ^tT'iJ^Vv^^/K l-:7/P;^n-2-;^^i5'y— /K 2-y:hy— /K 
- 2 -7^^:^ J — It^ 2 - 1 Kn 1 , 2 , 2 - b y ya^=^^vai=f-;v, %mp^^JV. 
3 - 1 Ki3 dp v-- 2 ^/v:7°o ^/K 2 - fc: Kn ^-y^n i:°:t>T ^ K ^ 

3 - 1 driyn^^ ^^v^ 3 - 1 Kn ^iy^^a^'f-ju^ 3 - 1 Kn ^i^mm 
t -:7'^/K 4 - >^'n ^- 3 - Kn =f-;V, 3 - 1 Kn ^-y^^ b y 

y ^=.;vr;v^ — /K 2 , 2 - 1,3- i;?;^^;^ y^>'-4-7<i5?y — /K ^ 
/K ^V^-^:^^/K 2-r ^ y-2-:73;— /Poz^y— /l^^ 2, 3 -i^^y irn— /V 
:;t7— h hiXl-— 2, S-i^^^y-fen— /U';;^;— 7j^'^— 3-= hn^^-^V;^/!^ 

a, 5, 6, 7, S-^^i^-fc Kn-4 a-p{^7l^-2 (3H)-:^:7iJrixy >'f^^*^^^-f;5- 
T^y'^:t^h>'. ^hnT5::/, ^by/l-T^^'. T^iyoc^f^r^X ^—T^/l^^T^ 

i//vrn^/kr 5 1,2 -^J>r X y v^^j^ n^=^f-i^>', cIs-n — 2 - ( t Kn 
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^TyWi^^;^7/l-7}KV^, :^^^y^—;V^^-^;V7n^^^^ 

, cis — 2 — ^^'XT ? Vly^ n^^^iy-^;]^:^iy^, a — y rcr^yV^J^' y v-^, p — t K 
t3df-i>':7^-/ViJ^'iJ N-(3, 5-t^=^ ha-^^yV/^)-a-:7a^r:^/V^y i/^', 

•7"h^tKn-2-y^ if ^^tf 6 ^ ^ ib^X% So 

H\ y/v;*yb<^by. y/v;^y°b;^/i-#:y^. y y/i-;&y'i?^^, ^T^y 
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^b^^XJ^ [2] -tf^^tb^l-t Knar-^f'i/i^ctCs. 3. 02-2-:^^^^^^ i^>' 

. cis^*9 9. 9^/U%&s±(Dh(D^W^\^<. 9 9.9 9 9^/U%&L±(Dh(D-!i^m^tti- 
^LV\ ^ [3] ■r*$ti.^f-:Xi5^ci[3. 3. 0]-2-;^-^i^:^^!7 7^>'(D-fi^ 

OTt-. 1 ] ~[ 3 ] T:^$HS'fb-^<Z)^^:5^»J^ l.X(Dmmm:^::Lth^ 

:2^^0^::^^^l*5V^T. ^ [1] X^^Ml-T^l^=t^iy\fi^^V2l3. 3, 03-2-:^ 
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•••[8] 

10 

. Ri5Ri6cHNH2-e^^tT.5 5 i^(D%mm.T ^ 1 . mmi^ 1 -fi 

20 

:$mm:fTm^^\^^X. ^ [2] -e^^t^^l-t: Kn^v/tfv-:^7n[3. 3. 0]-2-;r 

25 2a<7)v^T;^-7"l^^— ^a^^j^feS^^^^^i^^So ^f^. ^ [3] 

[ 3 . 3 . 0 ] - 2 7^ . > ir 5 i^CO^^^liTJl^=i — 7K ^i? $ #:c^ 

30 ^^^0J^(3:*5V >Tfi. If i/^ n [ 3 . 3 . 0 ] - 2 -:e-=3rf-;e-^ 1 -iuMi^^ 
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^^■t^%m^\kW- ^ [ 1 ] xm 1 -r/^:n =3r v-tfV^ n [ 3 . 3 . 0 ] - 2 

n [ 3 . 3 . O ] - 2 ^ l^^t^m^^^ ^ :d^X^ So i ^) ^ bfc^ [ 

1 ] Xm^tl^ 1 -T;V-=i ^ly\fty^ n [ 3 . 3 . 0 ] - 2 ^ Wb^a^Xf*^ [ 

2] -C-^^tb-S l-t Ko^iXt-iyi^nCS. 3. 0]-2-;^-=3^i^:^^^^57V'^b'^f^. v^T 

(1) 

m^^mm^m. imwfm'm. mp-ss] ^m\^xm^\^. mmmf:>f$.-fy^^ 

(2) 5!5^^ilx;=!;-<^ h/i' 

:7-yrc^i^:^H>Jfe^fj- FT-IR/4 2 0] :S^ffiV^T»U 

(3) ^Yi-Bccpomwm^^:^^^ h/t- 
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mm^^mm: iB^mi^m). al4oo] ^ffiv^r4ooMHz ch) .100 

MHz e^C) -er«bfc. Wm^2 5°C. rl'J®»«i^nn7}syVA^^V\ 

(4) «»^|lf 

«^|g®fi5>^f+ iQ^fmr^iW). JMS-DX3 0 3] ^.^V^T5>^lf bfcio 

(5) TC^^Iff 

(6) 'mi^^^-^ h^^^z^-c— 

im^mm^i^^-^h^^^y lS:^^±—^—Xm). Wa t e r s-6 0 Ov-^T^A] 
i!:^^tfTtl- [Waters-2414] ^.^V^Ta!J^eLfc:o 

(7) }:m^ 

y'i^^^/mmi [0*^3fe(1*). D I P-3 7 0] ^fflV^T^iJ^LfCo 

( 1 ) mt?^ ^\^^^\ ismc. V :y±x^m vt^ 

(2) mmr-^ : mm:^ v ^j>^±-V'mmvrco 

(4) mmr h^t Kn:77^ : MMli^Ct*) J: ^^Abfco 

^ [9] {^:^-f-S;S^S&Jc:bfc;OSoT. (±)-l-^ f.dpiy_5-:7^V;^l/^y^*^ 
^^/Vtf^/:^'^[3 . 3. 0]-2-;^-=a^i^;^^^^V. ^T>'(±)-5-:7/V;^l/=y^^p{ 
^7H^V:J^ o [ 3 . 3 . 0 ] - 2 i ^ l^^-^m. bfCo 

^ ;^c. ^[ 9 ] {C^i-^^-C# cf^PH^ftr^^lJ^ bT. ( +) - 1 - ^ b dj-i/- 5 - 
yjv:^U::=. V T^pi iXi^ a [ 3 . 3 . 0 ] - 2 i?^ V^#fCo 
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^ PAc P-TsOH (cat) 



OMe 



BrCHzCHzOAc 

-COzMe ^ W'COaMe MeOH. 

\~/ K2CO3, Acetone, 60 °C, 24 h 



I, 60^. 4 h V4-^ 



C02Me 



•^•"4 0-S??!f (COCI)2, DMSO; EtgN 



LiAIH4 
THF, 



CH2OH 



CH2CI2, -78°C, 1 h 



OMe 



CHO n-BuU, THF, 0'C„ 1 h. 
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OMe 




AcCI, CHCis 



r.t, 24 h 



CI 




EtsN, CHzCij 



r.t, 6 h 




- [9] 

15 

(1) (±) — 1 - (2-T-fe h^i^^^M — 2-:t^y->^ x:i^^^^ly:^/P:^>'m?^^ 

2 V ci.^ >';^7/^;}^'>^7« ^/V^n^^/P 31. Og (0.218 ^/V) ^1^ 
^2-:/n^a^^/l^4 0. Og (0. 2 4 0^/1^) Offe^T-feh^ (SOOmL) ^iZl;^ 
20 m:^y'>A45g (0.32 ^^JP;tT»l^^flMU 6 0°CrQ2 4B#rHlit#b 

fco ^?a^-ej^c?^bfccDt)?*iiu (SOOmL) -e«u 1^ (0 

ixy;&^/V;^9Ai^ci-^h^^:7^— }z:J:i93^U (±)- 1 -(2-T-fe b'^rv'ac 
25 '^^/V-) — 2 — ;^=¥y v-^ yp-^ly^ 5^/kai;^-7^/W 34. 8g (0.152 ^/l' 

FTIR (CHCI3): 2958, 1735, 1435, 1232. 
NMR (400J(IHz) 

30 4. 19 (dt, J=ll. 2, 6. 8Hz, IH) one of -g^OAc, 4. 08 (dt, J=ll. 2, 6. 8Hz, IH) one 

21 
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of -Ct^OAc, 3. 70 (s, 3H) -CO^^, 2. 56 (ddd, J=12. 6, 6. 8, 2. OHz, IH) one of - 
m,-C=0, 2.45 (dd, J=6.8, 4.8Hz, IH), 2.41 (d, J=8. 4. 4. 8Hz, IH), 2.31 (dd, 
J=14.4, 6.8Hz. IH), 2.25 (dd, J=14. 4, 8. 4Hz, IH), 2.00 (s, 3H) -OCpg|, 2.06- 
1.67 (m, 3H) 
5 NMR (lOOMHz) 

213.8 (C) ^hX>0(Dm.m, 170.8 (C) :^:;^T/U>0COm^, 170.6 (C) a^;^7^/K>0 

(D^m, 60.9 (ag oAcicwm'r^^^^>'Mm, 58.5 co 4m.Mm, 52.7 (ch^ 

CO^e(D:^y^T/l^(D;^i^/l-^m, 37.5 (O^), 32.8 (CH^), 32.5 (O^), 20.9 (O^) 
methyl carbon of Acetate, 19. 7 (CHp , 
10 HRMS (EI) Calcd for CnHieOs (r) 228. 0998. Found: 228.0979, 

(2) (±)-l-^ h^->—5-?i h^i^:t>Jl^:^=-/U\f->'i^ul3. 3. 0]-2-;^=¥i^ 

(±) - 1 - ( 2 -T± h ^ ->'^^/V') - 2 y xi^l^^ l^-fyjv-^^^:^ 

y^T;V2 2. 8g (0. l^/l-) (Dp«i5^y— /t' (lOOmD ^S^^fC. p-h/V:xul^y^;V:^ 
15 i/^7XfPi^8 6mg (0. 4 5 5 y^/V) ^;*JP^. Q O^CT: A^m^\^tio ^V^■T:\ 

MffiT-e?«Sr^*U #&>tbfcM^-^=3fi^^-/M3^^/v (#^j:b5/i) ^m\m. 
t\^X. v'y;^^>;^^Ai?'n-^biJ'^^:7^— tc:j:«9lt^U (±) - 1 5 
— ^ V^z^:^;v^=-;v}f^^-^ y:=i\.Z. 3. 0]-2-::r=3fih:^i5^i5':xi 7. 4 g (8 7^ 

20 f—^^^o 

FTIR (CHCI3): 2952, 1734, 1435, 1274. 
'H NMR (400MHz) 

3.95 (dd, J=8.6, 4 4Hz, 2H) SM^^f^CO^c^^POCHg, 3.70 (s, 3H) -COaMeOp?^ 
/V-S, 3.26 (s, 3H) -C-0Me<^)7^^/l'^, 2.75 (dt, J=12. 8, 4. 4Hz. iS), 2.45 (ddd, 
25 J=12.8, 10.4, 8.6Hz, IH), 2.08 (dd, J=10. 4, 4. 4Hz, IH), 1.82-1.80 (m, IH), 
1.76-1.56 (m, 4H) 
''C NMR (lOOMHz) 

174.0 (C) -CQ^B(DO=0^m, 120.3 (C) -0-C-0Me(^T^>5^— 7^4^^^, 67.9 (CH2) 

-<Eto-(DbmM.n(Dmmnii&<o:^'f-V'iymM, 62.3 (o -c-cQps(DAmm.m, 52.2 

30 (CH3) -me(D:^f-;Vm.m, 51.3 (CH3), 37.2 (CH^). 35.8 (CH^), 34.1 (CH2), 22.7 
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(CHa) 

EI-HRMS (EI) Calcd for CioHi604 (iT) 200. 1049. Found: 200. 1050. 

(3) (±)-l-p« b=3rv'-5-t Ka=3rv'p<^/vif->'i^n[3. 3. 0 ] - 2 

(±) - 1 — ^ h 5 h ^-^:fy;V:^=-/V\fl^'i7 n [ 3 . 3 . 0 ] - 2 

d'lyio.Os (sos:!;^/^) (^7" b^t Kn:?^^ (somL) o°acr^^p 

bfeiyjc^-fby ^[^vAX/l^^^l^A 1. 8 5 g (4 9^i;^/l-) (Dt^ b 7 t Kn (5 
OmL) ^l^mTU 0°CX^imm^\^t^ m^^X\ ^h^t Kn:7^>'/7j< 
mitiyi) 2mL^^^*ro;[jP;^T^^f*ih$ii:, 7^/1^2 0 OmL ^;7k2 0 Om 
L ^;(JP;tfc:o #t)tb:fe:7kJl^^— ^/V- 15 0m LTo^SrffiV ^T 3 EtttU 

^drf-^/B^jn^^/i/ (f*^^b3/l) ^^^m^^t UT. v- y ;^ ^Vl/:?f7 ^ -i^ o b 
i^7 7xr-i-J;^9lt^U (±)-l-p< h^^^-S-t Ka=3ri/^^/Hfv'i:7n[3. 3. 
0] - 2 -$^>'7.74g (455y ^/^) ^^^^^(D^gft:^ LT#fCo ilX^ 

FTIR (CHCI3) : 3536, 2926, 1510, 1449 
NMR (400 MHz) 

3.87 (dt, J=8.0, 2.0Hz, IH) m\^^(Dm(DCi\z(DZ>t-D, 3.74 (ddd, J=10. 2, 8.0, 
6.4Hz, IH) miHm^COB<D(B2<Dnt<^, 3.55 (s, 2H) {Hll^cT^CHaQHO;^ ^ W^-tK^, 
3.23 (s, 3H) MeO-, 3.02 (br s, IH) OH. 2.11 (dd, J=6. 0, 2. 4Hz, IH), 2.08 
(dd, J=6.0, 2.4Hz, IH), 1.72 (ddd, J=ll. 2, 10.2, 8.0Hz, IH), 1.67 (dd, J=8. 0, 
3.6Hz, IH), 1.64 (dd, J=3.6, 2. 4Hz, IH), 1.58 (ddd, J=ll. 2, 8.0, 6.0Hz, IH), 
1.54-1.45 (2H, nO 
NMR (lOOMHz) 

119.3 (C), 66.9 (CH2), 66.4 (O^, 55.8 (C), 50.7 (CH3). 37.4 (CHg), 35.1 
(CHg), 35.0 (CH2), 21.8 (CH2) 

HRMS (EI) Calcd for CgHieOj 172. 1099. Found: 172. 1096. 

(4) (±)-l-^ h^>^-5—:^jU^/U}fiy^V2l3. 3. Ol- 2-:^^"^:^^ ^ l^cD 

lM^t:t^'^V/l^3. 8 7 g (3 0. 5 5 V^M (D^^^il^^^Ul^ (2 0 OmL) m 
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v'7<^/V^/V*d^v^K2. 7 2 g (3 4. 9 5 U ^/V) COm^Mtp^'f'^^^ (2 0m 
L) ^^-7 8°C-e5^PmWtT?^TbfCo ^<7)R}:t:M-^m(Dmm\Z^ (±)-l-^ 
b^iX-S-t Kn=arv'p«9^/Vt^:X:J7n[3. 3. 0 ] - 2 5 . Og (2 9 
^y^/P) (D^;j^'fb;'«^i^^^ (5 0mL) ^^-7 8t)-i?^^fe:?^Tbfc:a -7 8°C 

5 -CI mmm^ ufco-^. h v ^^/vt^ 5::^8.8g (8 75:y ^/i/) ^M^. 

OmL-fo^^V^T3IlIttt^bfCo ^^^^feTi^ (0. l^/P/'L) 5 OmL. |^ 

10 S/]J;^<f/v;i7^A:^7n-^b^~^::7^— ^c:j;«9*tMU (±) - 1 -p^ h^^^^ix- 5 -jJ^ 

/l/$/Ptfi/i5'n[3. 3. 0l — 2-:t^^:^^^>'4. 7g (2 7. 6 5y^/V) 

FTIR (CHCI3): 2955, 1768, 1452. 
NMR (400MHz) 

15 9.44 (s, IH), 3.99 (td, J=8. 4, 2. 4Hz, IH), 3.86 (ddd, J= 10.4, 8.4. 6. 4Hz, 
IH), 3.26 (s, 3H), 2.66 (ddd, J=12. 8, 6.0, 2. 4Hz, IH), 2.24 (ddd, J=12. 8, 
11.2, 6.8Hz, IH), 2.14 (ddd, J=ll. 2, 6.0, 1. 6Hz, IH), 1.84 (dd, J=12. 0, 6. 8Hz, 
IH), 1.75 (td, J=12.0, 6.0Hz, lEi). 1.67 (dd, J=12. 8, 2.0Hz, IH), 1.64 (dd, 
J=8.2, 2,0Hz, IH), 1.46 (ddd, J=12. 8, 6.0, 1. 6Hz, IH) 

20 mm (looMHz) 

200.1 (C), 121.4 (C), 67.7 (CH2), 65.2 (C), 51.3 (CH3), 34.9 (CH^), 34.2 
(CHg), 32.5 (ay, 23.3 (CHg) 

HRMS (EI) Calcd for €^1403 170. 0943. Found: 170. 0938. 
(5) (+)-l-p< h:3f-iX-5-7j^/l-5:/VK-^iXi^t2[3. 3. 0l-2-:t^-^:t^^>'(D^ 

25 ^ 

) bfi/iJ'ciLS. 3. 0l-2-:^'^i-:^^i?>'3 0 0 &(D^mh/l-=^>' (3 5 OmL) 
^tb^^. ^U^^ y—^y-^^ 5A300g^{(lS) -zi:-y K} - (-) -i^^V^-^jV 2 
2 8 g^jtlPx.. 31^?^Pf^I^lJ:^l/=¥^^— :/4A6, 0 0 0 g^3fe:«Ufc:o 
30 ^ 11 0 °CT' 1 0 mwm^T\z.imi — y^tr^ :/ 4 AJz: 
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9y^—iZ.^V^^WmmU Rf^^^O:;/c#V^v?T^^U;^— ([a],2s=-7 4. 2, cl 
. 0 5. CHC I3) 17 1 gt. Rm(D/b^\,^-:^Ty^y^U:t-r— ([«]/=+ 5. 6, c 
5 0. 8 4, CHC I3) 18 9 g^#fCo 

#fenfcRf{it(D;^^V^v^T^-rl/:^— coit{[^^^^>- (2 0 0mL) mW\^. 
y —/V 1 6 . 2 g ^ v'^ ^7i>, p - h/V:3i>';^/kp^^.^ M 4 . 0 g ^» 3 

10 19/1) ^mnmti^x, i^v:^v/i^i!^v-^h^9-^^—i,<ix<ommu (+)-i->^ 

h ^ v-- 5 - ( 2 tf ^>-i^ C2 [ 3 . 3 . 0 ] - 2 ^>^9 2 g ^#fCo 

(+) - 1 b =^v'- 5 - ( 2 — y o^^/l/) tr->:J7 a [ 3 . 3 . 03-2 —:t^'^^^ ^ 
8 0g (0.4 3 9^/K [a]/'=+5 4. 8, c 0. 8 0. CHC 1 3) O-^^'-^V (8 0 
0 mL) mm\^^ n n If ;^ (-<:/:/r:i h U ;V) i?t> A (II) 11. 8g (30.8^y 
15 Sr^fi-C^Pxi. 3 O^^it^UfcKD-^. hV=^'f-/l-T^ly9m-L^Mx.X. 

^MbT#btL/cas^s -^^f-iz/gt^^^^/v (#^j:b2o/i) ^mBmtvx. 

v'y:pi7<5^/^i^n-9'hi/^:7^-j3:j;t)3»^U (+)-i-^ b^->-5-(i -:/a^=: 

/ld}:fiy^ul3. 3. 0]-2-:r^f-;r^i5^^/6 4. 2 g (O. 3 5 ^M^m^<D 
20 »^ bT#fcio 1131^8 0%-efeo:^Co 

#55;ri.fc(+) - 1 - b^^ri/- 5 - (1 tf>/^ n [ 3 . 3 . 0] - 2 -^^=¥1?- 

yt^^:^5 5g (0.3 0 2^/1/) c75ii:-f[i7«9^l/>^ (2 7 5mL) ^^■^fcl, -7 8°C"e:^ 
yV-m*^^l 6B#r^®CfCo ;ry'>'-f[::llT#. -7 8°C-T?Sf6:^}^^;j^^^3 
0^PMCTMlJO;^y>'^iiV^{iJU p<^/V>^/V:7^ K3 8. 3mL^)tjp^, ^{ci/cfc 

:^^/\^^m^^fc.^yB—Y'^=7J-^K^^x^^^(DMmMm<D-m^^m^v. (+) - 1 - 

^ h^;X-5-xJs/^5:/Hfi/^n[3. 3. 0"]- 2-:^^^-^^ d'l^ ([a]d'^=+9 0. 5 
30 . c 2. 0 2. CHC 1 3) ^immk<DmW-t LT#fCo 
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(6) (±)-l-7^ h^iy—5~'7/l-:^}^:^VT^>^^/l^lfiy^u[3. 3. 0^ — 2—^ 

y/U:tu:y3. 9 g (23. 5^V^M (^^7" h9 1 Ki=i:7^^ (5 0mL) m^iZ. 
. >^^9^/l^y^l>AC0 2. 4 4^/^/'L-^^1^>'^l 0. 6niL (25. 9^y^/l^) ^0 

n[3. 3. 0]-2-;^^f-;^:^7^^4. 0 g (2 3.5^])^/^) co^^^t" h^t Kn:77 
(3 0mL) mmMx.. 6 0°C-e6S#P^lti#LT7j<^50x.fCo rCD^Jlra^^rc— 
•7^/1-1 5 0niL-fo^m>T3[iIttmU ^^^^l^Xmm (0. l^/l^/L) 5 0m 

5-:7/V^lx':=iy^Vp?^/l.tfiyi:rn[3. 3. 01- 2 6 . 5 0g (2 0. 

FTIR (CHCI3): 3055, 2960, 2830, 1634, 1447 

MIR (400MHz) 

7.92 (d, J=7.6Hz. IH). 7.80 (d, J=6. 4Hz, IH), 7.78 (d, J=7. 6Hz, IH), 7.72 
(d, J=6.4Hz, IH). 7.60 (s, IH), 7.40 (t, J=6. 4ilz, 2H), 7.34 (t, J=7. 6Hz, 2H), 
4.07 (td, J=8.0, 4.8Hz, IH), 3.93 (dt, J= 8. 0, 8.0Hz, IH), 3.51 (s, 3H), 2.64 
(dt, J=12.0, 7.6Hz, IH), 2.48 (ddd, J=12. 0, 7.6, 4. 8Hz, IH), 2.45-2.23 (m, 3H) 
1.85-1.72 (m, 3H), 
NMR (lOOMHz) 

141.4 (C), 140.4 (C), 138.0 (C), 135.3 (C), 135.3 (C), 134.1 (CHD, 127.7 
(CH), 127.3 (CH), 126.8 (CH), 126.3 (CH), 125.5 (CH), 119.8 (CH), 119.7 
(CH), 119.2 (CH). 118.5 (C), 66.8 (CH^), 55.4 (C), 51.^ (CH3), 38.9 (CH2), 
38.4 (CH2), 32.8 (CH2), 22.3 (CH2) 
HRMS (El) Calcd for €2^2202 318. 1620. Found: 318. 1619. 
(7) V-^^y~S--7;V:ir\y=:~'^)'f^^:^^;V\fl/^xil3. 3. 01 — 2—^^ 

m^0Mtl.X^ (+)-l-^ b^rt^-S — s}s/V'^/VtfiXi>'n[3. 3. 0]-2-:^=^-y- 
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•^^^l^ (CQ;]f=+9 0. 5. C2.02. CHC 1 3) ^^V^fcl^^^fi, _h|5if IH^fCl 
UT. (+) - 1 -7^ h ^v^- 5 -:7/i.;^^- y ■t^Vp^ n [ 3 . 3 . 0] - 2 

^^^^:y ([Q!]f=+4 2. 1, c 0.9 18. CKCI3) ^^^bfdo 
( 8 ) (±) - 5 --7]!^:^^:=:. ]) t=V;>< ^/Vlfiy^ 13 [ 3 . 3 . 0 ] - 2 -;^-=¥i^- 1 

(±)-l— p« b^-^— 5— :7/^^I/^y7^Vp<^/^f'v'^n[3. 3. 0] — 2-;^^i^ 
;^^i5?>-2. Og (6.2 9:5y^7^) cO^nn/K/V^ (5 0mL) '^mi^^itT^f'/U 4 
. 4 7mL (62.9^ y^/V) ^;?JP^, ^-e2 4^r^W^l.fc, '^^^htlfcmM^it 

r-fe^/K ^^Ufcg^^-^^/i-^^^bfco #fen;?^c^^i^-fb^5=-i/>'3 omL-e#|R 

i.fc(D-h. hy^^7l^T$:/8. 7mL (6 2. 9 5 f ^/l^) (Vmhpi'^l^:^ (3 0mL) 
#bTV>§5^/k/L7j<^b-^hy 1>A7K^1 0 OmL (0. S^/V) (e:m^fc(7)t)> 

^/v 15 0m L-f o^fflv 3 lEitttti b/c^ ^#^^46-r7K-e?^ y ^ 

(f^irbS/l) ?r^V^TS^^H^^TV\ (±) - 5 — l^/P;^!/::^ y i/^ H [ 

3. 3. 0]-2-:^^f— l-;^:i^7">'l. 5 1 g (5.28^y^/P) ^#fCo W8 4 

: 191-192^: (fi:^^^ : -^=3f.f-^/B^rc^/l<) 
FTIR (CHCI3): 3055, 2971, 2850, 1604, 1446 

NMR (400MHz) 

7.64 (d, J=6.8Hz, 2H), 7.58 (d, J=7. 4Hz, 2H), 7.29 (t, J=7. 4Hz, IH), 7.23 
(t, J=6.2Hz, 2H), 7.18 (t, J=7. 4Hz, IH). 6.99 (s, IH), 4.50 (d. J=2. 4Hz, IH), 
4.46 (t, J=8.6Hz, IH), 4.32 (ddd, J=ll. 6, 8.6, 5. 2Hz, IH), 2.63 (ddd, J=14. 2, 
8.8, 5.2Hz, IH). 2.47 (dd, J=8. 8, 5. 2Hz, IH) , 2.44 (dd, J=8. 8, 6.0Hz, IH), 
2.36 (ddd, J=14.2, 8.0, 2. 8Hz, IH), 2.14 (td, J=ll. 6, 2. 8Hz, IH), 2.11 (td, 
J=8.8, 5.2Hz, IH) 
'^C NMR (lOOMHz) 

168.2 (C). 140.9 (C), 138.7 (C), 138.2 (C), 137.0 (C), 134.6 (C), 134.1 (CH), 
127.8 (CH), 127.5 (CH), 126.7 (CH), 126.3 (CH), 125.6 (CH), 119.7 (CH). 119.5 
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(CH), 119.1 m, 89.2 (CH), 76.4 (CH^), 55.4 (C), 38.3 (CHg), 37.8 (Og, 
33. 4 (CH2) 

HRMS (EI) Calcd for CgiHigO 286. 1358. Found: 286. 1338. 

5 ^[10] {Ji^-f^^fcibfc^asor. (±) — h=3rv'-5— ryrT'a^^/v 

n [ 3 . 3 . 0 ] - 2 ^ ^-^^^^ UfCo 

0-S!5f MeLi oOMe SOCI^, Py ^OMte 

^Hr^ THF.0°C.1h - CD CD 

CO2MS ' ^ 

OH 

10 

- Ci 0] 



15 (±) - 1 h^i^— 5 -p^ b^->;^/V7|?r:i/Vtfi/^ t3 [ 3. 3. 0] - 2 -:t^^:t^ 
^ly^.Q^ (iS.O^y^/l/) (D-mmTV'7^V'a-y.=7^^ (5 0mL) ^/HJ 
^!>A(?51. 1 4^/^/L-^=3rf->:^-S3. 1 6mL (3.65:y^/V) ^0°C-e:&nx.. 1 
B#F^W^L'fc:(D'fe, ;^^;|jp;t. 7"/i^2 0 OmL-r•o^^V^T3|lIttttibfCo 

20 ^(7) (±) - 1 h 5 - v?;^ Kn df-^Xp? ^/V t^v-:^ a [ 3 . 3 . 0 ] - 2 

(±) - 1 h =¥i/- 5 - v^^ Yu^ly^ n [ 3 . 3 . 0 ] - 2 

^:t^^ly(D^h'Vi^l^ (6mL) m^1,zmh'^:^=^/U2. OmL (2 7.4^y^/P) 
^;tJP;^. ^l.-Cl^Rl»bfc(D-^. 7K?r*n;t^ ^^i— 0 0mL-r•o^ffiV^T3|HItt 

fflV^T. v'y;{7<>^VP:^7 7A^n--r -eltMU (±) - 1 5 — f 

y:7°ci^::^/Hf^/i57n[3. 3. 0]-2-^^1^;^-^^$'>'0. 9 6 g (5.2 5^y^/P) ^ 

30 -fo 



28 



wo 2005/080300 PCT/JP2005/003098 

FT-IRCCHClg): 3055, 2960, 2830, 1634, 1447 
MIR (400MHz) 

4.84 (s, 2H). 3.98 (td, J=8. 0, 4. 8Hz, IH), 3.91 (td, J= 8. 0, 8.0Hz, IH), 3.30 
(s, 3H), 2.35 (dt, J=12.4, 8.0Hz, IH), 2.13 (ddd, J=10. 8, 7.2, 1. 6Hz, IH), 
1.94 (dt, J=12.4, 7.2Hz, IH), 1.90 (dt, J=7. 2, 4. 8Hz, IH), 1.86 (s, 3H), 
1.82-1.69 (m, 3H), 1.65-1.60 (m. IH) 
"C NMR (lOOMHz) 

147.3 (C), 118.1 (C), 110.8 (Og, 66.4 (CH^). 59.3 (C), 51.0 (CH3). 36.8 
(CH2), 36.7 (Ctg, 34.4 (CH2), 21.6 (CH3), 21.4 (CHj) 
HRMS (EI) Calcd for CnHigOa 182. 1307. Found: 182. 1309. 

^[11] KTrrrmJ^m^k^-Utct^oX, (±)-l-^ bdrv'-5-l^';^(4-^X^n 




••• [11] 



( 1 ) (±)-l-^ h ^iy- 5-^(4- \fZ7^^/U) t Kt=2 CI [ 3 . 

^Jl^h^t Kn:7^:/2 0 OmLcf'-t?. 26g (52.5?!J^/V 

) t 4-:/l3^lf:7zn:=:/Vl 0. 5 g .(4 5. 0 ^ V^M 7!)>h^Ml^f^4-lf':7=r.:=i/l^ 
i/^S^!^ A-T'n ^ K^i::^ (±)-l-^h ^iy- 5 h df->>';^y^jj?-/nf d [ 3 . 3 . 
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0]-2-;^=3f.i^;^^^5^^3. 0 g (IS^U^yV) (^^2^ b^t Kn::7^>' (5 OmL 

) 0 °c-eMT bfctz) -fe., 6 0 °c-T? 2 m^W^ bfc„ ^-e. ^^br 
5 (f*^Jt 10/1) ^^m?^t UT. -iy y -^^jvio ^J>.^x2'^h ^"7 

:7^— (Cj:i9»MU (±)-l-;?^ h=3ri/-5-tr>?.(4-f':7acz^/l/) t Kn^f-^^^^ 
/lxt^V:^^n[3. 3. 0] - 2 -;^=¥f-;^-^^>'6 . 0 7 g (1 2. 7 5 5 y^/L-) ^^■B.(D'^ 

iii,'^ 126-127'C (S^^H^ : --=3ri^:x/^^::ii9^/V) 
10 FT-IR (CHCI3): 3355, 2960, 2830, 1634, 1447 

NMR (400MHz) 

7.64(t, J=8.8Hz, 4H), 7. 59(d, J=8. 8Hz, 4H), 7.54(s, 4H), 7.46(t, J=10. OHz, 4H), 
7.36(t, J=10.0Hz, 2H), 6.32(s, IH), 4.05(td, J=10. 8, 5. 6Hz, IH), 3.91(dt, 
J=10.8, lO.OHz, IH), 3.44(s, 3H), 2.97(ddd, J=16. 0, 10.0, 5. 6Hz, IH), 2.80(dt, 
15 J=16.4, 1L2HZ, IH), 2.24(dt, J=16. 4, 10. 8Hz, IH), 2.02(dd, J=14. 4, 11. 2Hz, IH), 
1.96(dd, J=16.4, 12.4Hz, IH), 1.62(dd, J=14. 4, 10.8Hz, IH) , 1.35-1. 28 (ra, IH), 
1. 10(dt, J=14.4, 13.2Hz, IH) 
"C NMR (lOOMHz) 

146. 3 (C) , 145. 6 (C) , 140. 7 (C) , 140. 5 (C) , 139. 1 (C) , 138. 9 (C) , 129. 1 (CHx2) , 
20 128.7(CHx3), 128.7(CHx3), 127.2(CHx2), 127.0(CHx2), 126.9(CHx2), 126. l(CHx2), 
125. 5(CHx2), 120.9(C), 82.6(C), 66.5(CH2), 61.9(C), 50. 5(CH3), 38.4(CH2), 
37.2(CH2), 32. 6(CH2), 20.9(CH2) 

HRMS (EI) Calcd for C33H32O3 476. 2351. Found: 476. 2354. 
(2) (±)-l-7« h^iX- 5- If ;^( 4 -iXi^^ 0^:35^^/1^:7 n.r^yV)^^/V If 3 
25 .3. 0'\-2-:t^-^ir^^^^(D^^ 

(±) - 1 b =3r-^- 5 - If ;^ ( 4 - If :7 t Yvi^iy;^ n [ 3 . 3 . 0 

]-2-:^^f-::^:^'^:x2. 3 8 g (5.0 5 U^/V) (^ffe^y" t Y^^y^^ (l Om 
L) IS#:T^^^T3 0mL^i/P;tfCo ;i(^^(^-7 8°C-ey^!>Al 7 5. 

omg (25.05:y -^imTLfz^ # hfhfz.^^(D^^- 7 8 "^xn B#Pb^^ u 

30 fcO-fe. mm.\\^r^^'^=^^J>i!^^^M^. 3l-7'/^2 0 0mL-ro^fflV^T3[lWtti 
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fco #^^^fc (±) ^v-- 5 - If ;^ ( 4 - p{ n [ 3 . 3 . 0 

]-2-;^df-i^;^^^^(^^ :iti&^±(7Mm^^ri^'r. ^(^^^c:^c^**ffiv^f^, 

(±)-l-?^h ^i^T 5-}^':^ (4- \fyz^=^;v) ^ ^/kif n C 3 . 3 . 0 ] - 2 

^5? ^^(O-^mr h^fcKn:7^>' (30mL) ^-j^^ci, xn°^ i o It»%^i0 

bfc?St4M 1 0 0 m g ^jJDx.. #?3|^fcWr-R^, 1 0 0 k P a (7)7X^#ISI^T'C 2 4 

10/1) ^^tli?^tbT. i^V:fy^/\^:iJyJ^^n^hi^^^:7^^i^x^mmu (±) 
— 1 — p< h ^Zy— 5 — f^?. ( 4 — i/i^ n^df-;x/i/:7 3^ p< ^/Ptf >>:^ [ 3 . 3 . 0 ] — 2 
-^^1^^^ ^^-l. 67 g (3.54^y ^/U) ^m^(Dmi$^t bT^#fc„ W 7 1 %-(? 

FT-IRCCHClg) : 2923, 2850, 1510, 1447 
NMR (400MHz) 

7.38(d, J=7.6Hz, 2H), 7.35(d, J=8. OHz, 2H), 7. 15(d, J=7. 6Hz, 2H), 7.10(d, 
J=8.0Hz, 2H), 4.57(s, IH), 3. 94-3. 87 (m, 2H), 3.45(s, 3H), 2.75(dt, J=ll. 6, 
7.6Hz, IH), 2. 51-2. 47 (m, 2H), 2. 08-2. 00 (m, 2H), 1.88-1. 78 (m, 12H), 1.54-1. 30 (m, 
IIH), 1.08-0. 94 On, 2H) 
NMR (lOOMHz) 

145.3(C), 145.0(C), 141.8(C), 140.1(C), 130.3(CHx2), 129.2(CHx2), 126.2(CHx2), 
125.7(CHx2), 117.9(C), 65.6(CH2), 58.1(C), 53.7(CH), 50. 5(^3), 44.0(CHx2), 
40.0(CH2X2), 34.5(Cl^2), 3^.4:(CtQ, 32.8(0^). 31.9(CH2), 27.0(CH2x3), 
26.2(CH2x3), 21.0(0^) 

HRMS (EI) Calcd for C33H44O2 472. 3341. Found: 472.3349. 

^ [1 2] K^-r^JtMm^\^tz::d^-oX. (±)-l-;^ h=¥v^-5 -{4-(9-:7ai 
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- [ 1 2] 



( 1 ) 4 —zfu^— 1 - v-^ n^^T^^/- 1 { /\y^ly^:^(D-^]^ 

:f'^/V]}f-^J^(D2. e^yl'/L^^ih^^-^l 4 6inL (0. 3 1, 4- 

i^v2^--<:y^:y8 8. 5 g (o. 3 s^/u) com^h^^ Vu-^yi^ (9 O OmL) 
mi^- 7 8°C-CirFU 1 NF^j^bfcCD-fe.- ^ fe^eiiX^ a-<^i5^y ^3 3. 6 g (0.4 
^/V) cD^fe^T^b^t Kn:7^^^ (10 OmL) 7 B^CTMrbfCo ilOHJ^:?^ 

-^It^l 2B#rBWtT^?a^-t:^#?aU 2^^l--/L:^^2 1 OmL (0. 4 2^/1-) 
PLfcCDh, ^-7^/1-3 0 OmL-fo^ffiV^-C 3 mttaib/^Co «S^a6T. :7K. 
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^(D^M-&.COWi'^(D^:y-if>' (SOOmL) i^^fc:, p — h/l-rc^^yl^^rfs^-^— 7jc^pi^ 

1. 72g (9^y^/k) ^m^. 3. 5mm»^\^nL(Dib. m^Ti^^L.tc. '^htuk. 

j3:J;!9lft|^U 4-:7'n^-l-v'i:7n^>'7^>'-l_^yl^^^^g 9 2 g (O. 3 1 
WM. 94-95°C (S^fa^ : 

FTIR (CHCla): 3053, 2953, 2843, 1902, 1619, 1585, 1486 
*H NMR (400MHz) 

7.41(d, J=8.4Hz, 2H), 7.27(d, J=8. 4Hz, 2H), 6. 17(s, IH), 2. 68-2. 63 (m, 2H). 2. 53- 
2.48(m, 2H), 2.01(td, J=14. 8, 7. 6Hz, 2H) 
^^C NMR (lOOMHz) 

141.3(0, 135.7(C), 131.2(CHx2), 127. l(CHx2), 127.0(CH), 120.5(C), 33.5(CI^), 
33.2(CH2), 23.4(CH2) 

Anal. Calcd for CuHnBr: C, 59.22; H, 4.97. Found: C, 58.91; H, 4.94. 
( 2 ) (±) - 2 - ( 4 ~y'x2^-:7^-;i.) n^ly^ / V-cD-^^ 
3 Ofi»%ag^-fb7jc^7X4 OmL (0. 3 J*Ml. 1 1) i: 9 9 Ii»%!l«7j<^ 

^2 0 0mL (5.2 5^/K J:kMl.2 2) ^^?i.l??if^U 4 0~4 5°C-e3 O^Wit 

W^fz^ #6^tbfc7j<:^fc:. 3 o~3 5t:SrlK$i?#§J: 5^z:$lJ#PbJ^e;asfe4->^^1=r^- 
l — :x^n^i/7^^/- 1 -^/v-O'-^Ve 5 g (0.29^/V) OT-febV (ISOmL 
) ^«^?iSTU ^iT^Tf^. 3 0°C-e4B#PBlWU/Co 2 0 k P a. 4 5°C-t?7jc5>SrM 

(f^i^i^bg/l) ^^^tUt-iSi: bX. v-y;^^/^:^7i^i^n-<'hi^^^:7H'— ^^:J;^)ftigU, 

(±)-2-(4-:7'n^-7ccri/P)>>^iii^>'^7>-3 1. 3 g (0. 1 3 2^/V) ^im-fe 

FTIR (CHCI3): 3029, 2966, 2876, 1899, 1741, 1589, 1488, 1402 
'HNMR (400MHz) 

7.44(d, J=8.4Hz, 2H), 7.06(d, J=8. 4Hz, 2H), 3.26(dd, J=ll. 4, 8.0Hz, IH), 2.51- 
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2.42(m, 2H), 2. 31-2. 21 (m, IH), 2. 18-2. 10 (m, IH), 2. 08-2. 00 (in, IH), 1. 95-1. 85 (m, 
IH) 

^^C NMR (lOOMHz) 

217.0(C). 137.1(C), 131.5(CHx2), 129.7(01x2), 120.7(C). 54.6(CH), 38.2(0^, 
31.4(CEQ, 20.8(CH2) 

(3) (±)~l—yi h^iy—5-{4-y'ti^:7a^::^/U0}fiy^ui3. 3.0] — 2-;^^ 

i±) — 2 — (4—:fx:t^y:^-jU)iy^U^^^^y:^S Ig (O.lS^/l') tW^2- 
:/c2^3i^/V2 6 g (0.15 6^/V) (T^^^-^V (3 O OmL) ^{d. 3 ^^t'rh'y 
•f^jvriy=e=.^J>,^ ^ (1 3. 5 $ ^)=^;V) -^mW^^m^^ 1 O^^t#bfco #f.tb 
fcMW^^l 0. 8^/v/L7X^{[^-:hhy r^AjKMRe OmL (0. 6 5-=e/i-) :gr;f;px.. 6 

nwmmx.fz.(D%^ m^^-^m^xj-z^ ^.(ommikmc^. 2^/p/l:M3 somL ( 

0. 7 0-=t/l-) ^Mx.. 7^/^2 5 0mLT■o^MV^-C3|lI^fi^±lbfc„ #^^S«)T 

"i%hfhfd(^^!^(D\Wf(D:^^ J—;V (3 0 OmL) WWX^. p- h/l-^>-;=^/lx7}s>-^ 
Tkfnf^O. 8 6 g (0. 4 5 5 y^/1/) ^^^.TAO^t. #&;rLfc;?If^:Sr5B#rHl^MLfc„ 

) ^i^m^tl^X. i^V:^^/i-:fyv-^^x2-^h^v-^^ —KXV^mi^. (±)-l-^ 
h^^j^v'— 5 — (4 — >^n^>^rcc::^/V) fc-Vi^n[3. 3. 0 ] — 2 — iJ?- :x 2 1 . Ig 

(7 1 5:^^/1^) ^4ffi^O|l#:^ bT#fCo W5 5%X?fcofCo ttfettfc-fb-B^ 

48-49°C m^^m^ : --=¥i^^) 
FTIR(CHCl3): 2955, 2829, 1489, 1316 
^HNMR (400MHz. CDCI3) 

7.41(d, J=8.8Hz, 2H), 7.25(d, J=8. 8Hz, 2H), 4.05(t, J=7. 2Hz, 2H), 3.2(s, 3H) 
2. 49-2. 42 (m, IH), 2. 29-2. 22 (m, 2H), L98-L89(m, 3HD, L83-L76(m, 2H), 
"C NMR (lOOMHz) 

143. 4 (C) . 130. 8 (CHx2) . 129. 1 (CHx2) . 119. 8 (C) . 118. 1 (C) , 66. 2 (CHg) , 58. 6 (C) , 
50.9(CH3), 40.3(CH2), 38.1(0^, 3^.3(CtQ, 2L4(CH2) 
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Anal. Calcd for Ci4Hi7Br02: C, 56.58; H, 5.77. Found: C, 56.43; H, 5.67. 

(4) (±)-i-pi h^-:y-5-{4-(9-:7ai-^^^y/p):73i^/H fcfVi^mCs. 3. 
0 ] - 2 ^ :^(D^^ 

(±) — l-^ h=¥i^-5-(4-:/n^:7^:=:/^) lfi/:J^n[3. 3. 02-2— ^^"9-:^ 
^^'^2.0g (6.7 3^y^/V) ^ 9-:7^■:^i/;^l;/lx^'^^^l. 9 g (8.49^y 
(Dn-y^y</—jU (2 5mL) mm^. Wm^-<y-:^^J^{U) 0. 0 1 5 g (0.0 

6 5 3:y^/^) thVy^^/^^:^-7^i^o. 0 5 2 g io. ISS^V^M ^Md^Qx. 

) Sr^ait^^L-T. ^yy:^y/i/;^7^^n-r h:^^^:7^w_(^j;!9ff^U (±)-l-7« 
h^i^—5 — {4-(9—ya^^^^:^VM'y^='Mi^^i^^'^L3. 3. 0]— 2— 
i5^^2. Og (4. 9 6 5:y^/V) ^t&fe®^:^: br#fCo iIX^7 

i*.'^ 144-145°C m-^^gMt : mk^^J^/^^^l^) 
FTIRCCHCla): 2950, 2881, 2828, 2244, 1610, 1510, 1492, 1450, 1317 
NMR (400MHz) 

8.76(d, J=8.0Hz, IH), 8.70(d, J=8. OHz, IH), 8.00(d, J=8. OHz, IH), 7.87(d, 
J=8.0Hz, IH), 7. 68-7. 57 (m, 4H), 7. 54-7. 47 (m, 5H), 4. 16-4. 07 (m, 2H), 3.29(s, 3H), 
2. 64-2. 57 (m, IH), 2. 39-2. 28 (in, 2H), 2. 15-2. 00 (m, 3H), 1.92-1. 82 (m, 2H) 

^'C NMR (lOOMHz) 

143.5(C), 138.6(C). 138.1(C), 131.6(C), 131.1(C), 130.6(C), 129.8(C), 
129.5(CHx2), 128. 6 (CH), 127.5(00, 127.2(CHx2), 127.0(CH), 126. 7 (CH), 
126.43(CH), 126.36(CHx2), 122. 8 (CH), 122. 5 (CH), 118.4(C), Q&.ZiCR^, 58.9(C), 
51.0(CH3), 40.7(CH2), 38.2(CH2), 34.4(CH2), 21. 5(CH2) 
Anal. Calcd for Q^^^^'. C, 85.25; H, 6.64. Found: C, 85.60; H, 6.85. 

^ [12] \ZJr!rrm^^\Z.\^fz.-m^X. (±)-l-^ ^dE^,>._5_{4_(l_to^, 
:7az=^M n [ 3 . 3 . 0 ] - 2 ^ l^^-^^ bfco 
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(eiLT^ (±)-l-p< h^t^-5-{4-(l-}::°U:=-;]^)^=a=^/u}}^^iy^x=il3. 3. 0] 

^f-^-ygt^oc^/l. (#^J:bl 9/1) :^ffiV^fc. 
(±)-l-;^ b=3riy-5-{4-(l-t''l/— /l^):7rc=-/H t^^iy^n[3. 3. 0]-2- 
8 0 g (4. 3 0 ^ y^/P) bT#e5tL, lUl^6 

mM. 196-197^: m^mmm wm^'^/^y^^f-:^) 

FTIRCCHCls): 2955, 2828, 1917, 1796, 1601, 1584, 1520, 1499. 1402 

NMR (400MHz) 

8.24(d, J=9.2Hz, IH), 8. 18(d, J=8. GHz, IH), 8.14(t, J=8. OHz, 2H), 8.05(s, 2H), 
8. 00-7. 95 On, 3H), 7. 57-7. 52 (m, 4H), 4. 16-4 06 (m, 2H0, 3. 30(s, 3H), 2. 64-2. 57 (m, 
IH), 2. 38-2. 28 (m, 2H), 2. 15-2. 00 (m, 3H), 1. 93-1. 81(nn, 2H) 
''C NMR (lOOMHz) 

143.4(C), 138.5(C), 137.8(C), 131.4(C), 131.0(C), 130.4(C), 130.0(CHx2), 
128.4(C), 127. 6 (CH), 127. 4 (CH), 127. 28 (CHx3) , 127.26(CH), 127.24(C), 125. 9 (CH), 
125. 5 (CH), 124 95(CH), 124.9(C), 124 7 (CH). 124. 6(CH), 118.4(C), 66.3(CH^, 
58.9(C), 51.0(CH3), 4S).7(CtQ, 38.2(CH2), 34 4(CH2), 21.5(0^ 
Anal. Calcd for C^^Jiz' C, 86.09; H, 6.26. Found: C, 85.93; H, 6.37. 

^ [1 2] K^-rRJtMm^\^t:i-A^^^X. (±)-l-^ h=¥v--5-{4-(5-Tir 
i-yy^^/U) :7az:=^M n [ 3 . 3 . 0 ] - 2 ^ ^^^^8^^ \^fz^ 

hnW^\^\s-C. (±)-i-7« Y^''y-^-{A-{^-r-^-^-y^=^;V)-7z^=.M\f^^^ 

•^LT^i. -^^■^^^/t^::xu^;V (#:®i:b 1 9 / 1 ) ^MV^/^Co 

(±)-l-p{ h=¥i/-5-{4-(5-T-fe-:h:7-7^=^/U'>:7:^=/V} fS/i^n[3. 3. 0] 
- 2 -ir^-^:^^ i?^>'1.84g (4.975:y fMrn^Wm-h \JXmh^. W 7 4 

i55-i56°c m^^mmm : wm^^/i^y^^-^'^) 
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FTIRCCHCls): 3027, 2948, 2880, 2829, 1605, 1515, 1495, 1447, 1426, 1366 
NMR (400MHz) 

7.76(d, J=8.0Hz, IH), 7. 52-7. 47 (m, 4H), 7. 43-7. 38 (m, 2H), 7. 35-7. 25 (m, 2H), 
4. 15-4. 06 (m, 2H), 3.41(s, 3.27(s, 3H), 2. 62-2. 55 (m, IH) , 2. 37-2. 27 (m, 2H), 

5 2. 13-1. 98 (m, 3H), 1. 94-1. 80 (m, 2H) 

''C NMR (lOOMHz) 

146.0(C), 145.3(C), 143.1(C), 139.5(C), 137.4(C), 135.4(C), 129.7(C), 
129.1(CHx2), 128. 5 (CH), 127. 8 (CH), 127.2 (CHx2), 121.0(C), 1L9.2(CE0, 119. l(CH), 
118. 4 (CH) , 66. 2 (CHg) , 58. 8 (C) , 50. 9 (CH3) , 40. 7 (CH^) , 38- 1 (CH^) , 34. 4 (CH^) , 
10 30.6(CH2), 30. KCHz), 21. 5(CH2) 

Anal. Calcd for CgeHgeOg: C, 84.29; H, 7.07. Found: C, 84.56; 7.21. 

V ;v) :7az=.M \f^y^ a [ 3 . 3 . 0 ] - 2 ^ l^-^^m^fz^ 

15 9 --7^-^^^:^ y ;vmn ■ymD'^f^ (9 9 -r>y< -V 4tm 

^(ClbTs (±)-l-^ h^t^-5-{4-(9-T:y:^])/U)y:x^:=^M]^^iy^ui3. 3. 
0 ] - 2 ^ ^^^^l^ bfco ]} ^yu^ ^-^V^y-^^ —(Dm\iM t bT« 

. -^^^:yXWm=^'^^^ (#^J:bl9/l) ^ffiV^f^:o 

(±)-l-p< h=3fiX-5-{4-(9-r>';^!Jy^):7:ix=:/l'} f'>>'>^n[3. 3. 0]-2 
20 -^^•^:^^^iyO. 9 7 g (2.4 6 5 y^/1-) ii^M^mi^t {.XMhths 7%X 

225-226°C m^Mm!^ : ©^^=9^/^/"--=^^-^/) 
FnR(CHCl3): 3048, 2971, 2886, 2830, 1815, 1621, 1514, 1441, 1_412, 1362, 1319 
NMR (400MHz) 

25 8.48(s, IH), 8.03(d, J=8. 4Hz, 2H), 7.73(d, J=8. OHz, 2H), 7.58(t, J=7. 6Hz, 2H), 
7.45(d, J=6.8Hz, 2H), 7.37(d, J=8. OHz, 2H), 7. 34(t, J=7. 6Hz, 2H), 4.21-4. 11 (m, 
2H), 3.32(s, 3H), 2. 71-2. 63 (m, IH), 2. 46-2. 40 (m, IH), 2. 38-2. 31 (m, IH), 2.22- 
2.04(m, 3H), 2. 00-1. 85 (m, 2H) 
NMR (lOOmz) 

30 143.7(C), 137.0(C), 135.9(C), 131.4(Cx2), 130.7(CHx2), 130.3<Cx2), 128.2(CHx2), 
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127.2(CHx2), 127.0(CHx2), 126.4(CH), 125.1(CHx2), 125.0(CHx2), 118.5(C), 
66.4(CH2), 59.0(C), 51.0(CH3), 41.1(CH2), 38.2(CH2), 34.7(CH2), 21.6(01^ 
Anal. Calcd for CjsHjeOg: C, 85.25; H, 6.64. Found: C, 85.20; H, 6.77. 

1 . 1 6 mm^Rxpe u^=u 9—iy—:f 5 A 3 . 6 8 mmi^m^^ MM^m^ ^ 

/—;\-^mMirh^u^=u'7—i^^4A7 2. 8S»gj3^5fe±Abfco M-t?(+) - 1 - 

mmT'^. ^?M-^^^tiiiu m^^w&T\^^\^^ m^^(D{io-i-{i 

— ^ ^/W^^v'/V:^^iy) — 5 —•y;V:^U=. V 7=Vp< '^/V}fly^ n [ 3 . 3 . O] — 2 

n [ 3 . 3 . O ] - 2 -:^^^:ti^ ^ ^/(Dv^T;^^ 1/:^— ?Ij^i!^^#7t„ 

i^li^. Kieselgel 60F256 ^;VT\.CZf\^V\ ^>^V\ 

fco #ib^(D^ARm, 0. 1 1 I-Tffeofco 
MM9~1 1 

2— <^i5?y^^;^;y-/w^-fe5:f*^^v\ «^J8 i^m^tcbx. ^-fe^l^^t (+)-i- 

^ hdei/-5-:7/V';e-l/:^y7^>'y^/Hfiy>^ci[3. S. 0'\-2-±^^:^^^ly^^. 

U (+)-l— 5-::7yk^W'cr:y-xV7«5^/l--fc:-^v'^n[3. 3. 0]-2-;^^f- 
;^^^^/3. 1 8m»t|5^^bV^^/l#[CO^-fe^#:^tKAA/-e^$i^fCo 

^gij^O^ARm. 2-:^^^y— /VO. 1 3 6, 2-!i7>'v^;&y— /vo. 1 4 6, 2 
— ^^^i5'-7=^;;57y— /I^O. 1 5 e^feofco 
HSiMl 2~1 3 
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2 — v:/^ y ^-^ ^ "9 1 - ( 2 — ^:7^/i.) ^d^f- y — /UX^ 1 - ( 

2 -i~z7^M ^ti y -/ixf^^-fe ^ f^^^v mmm s ^ wm\^ lt. ^-^ ^ (+) - 

^^^com A Rf fi, 1 - ( 2 -'^:7^/p) --df i^-y -/i- 0 . 1 0 8 . 1 - ( 2 -■:h:79=-/i.) 
7^^;*7— /PO. 1 3 
4~1 7 

7a.r^/v)-^:3^i^y — /K 1 - ( 2 y /i-)-^^f-y — /i-Xf* 1 - ( 2 — ^:7^/P') 
=3rf-y — /KZ)9-ir 5 f*^ffiv ^, mmm S m^^:: bX, ^-fe ^ f*i: (+) - 1 — p< h drv-- 
5-7/V':^l/^y7^Vy^/Vt--^>i5'o[3. 3. 0]-2-;^=^r1^:;^>5^i5^>'^HPfi:$-^i^T^^?T 
^^xV^-M^^-a^^U *iii5^n-x'h^^^:7^-tcJ;^):$>ilb/c:o fcT^cU (+)- 
1-y h=3e>>-5-:7/^:^W^y-7^Vp{^/lx-tfi>'i5^n[3. 3. O ] - 2 3 

#lt)^(D^ARftt, l-v'^^/V'-^df-i^y— /l^O. 1 0 6. l-(2-:7/V;^n:7a^^ 

/v)-^dr-y-y— /po. 1 3 3, 1 -(2 -:7y /^)-^d{^f-/^/vo. 1 2 5, i — (2— 
/k)-^d5^f-y— /PO. 1 0 
8 

#lb^O^ARm, 0.10 2-efeo/Co 

m^mi 9 

2 -^-y"^ y — /w^-fe 5 f^oftt? !9 (31. 1 - y — /vc^y-t ^ #: 1 . 14 

M:»^v\ »#ij8^llimcb-C. ^■fe^#:^(+)-l-p( h:3f-iy-5— :7/i^;^i/^ 
y -T^^/p^ ^/Hf a [ 3 . 3 . 0 ] - 2 -:^=3ei^:^^ ^^^^-^Tt^Tx^^T^ V-^—U 
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^tfj^O^ARm. 0. 1 5 6-T?feo/Co 

8 ~ 1 9 oM^^, m 1 m^^o 
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m 1 m^^hi^^ J; 5 (+) - 1 V^iy— 5 -:7/^;^i/r:^ y -tVt^^/v- tfix^J^ u- 
[3.3. 0]-2-;e-^f-;^i5^^vi!9ir^#:(Dr/V=i— /v;0^6>#btLSi^r;^x v;^-^— 
#Jii5^ h ^ ^ — J:::}oV NT^SiJ*(^^ A Rf < , (+) - 1 f 
5 - l/^ y 7^^^;^ '^/i^y^iy^ n [ 3 . 3 . 0 ] - 2 ^ ^-/iS^ti^^Sil 

^JfeM 3 -e#e3tL/c(±) - 1 h=3r^>- 5 - ;^ (4 — n-.d^t//k:7rn. p« 

10 m^mm^m^tim^^m^\^. b/i^^^v 3 e . s a*^. (r) - 2 / — 1 . 

3 Ofi»»tJ^^^l^^^^— ^>'— :7^5A3. 6 8It*§|5^ttaA;^. aS^^SP^f-^ ^ ^ — 
=3f i/— 5 — ( 4 — ^ ^/Vtf v^i^ o [ 3 . 3 . 0 ] - 2 — 
15 ^^^#fc. 

^1±^. Kieselgel 60F256 v^U ^<5^>T L C:7V— M ^^V\ --^f-f- 

fco #l!l*<^^ARm. 0. 1 0 2-e$?ofCo 
20 |ISfe#!|2 1 

2 0^ b-c. ■mmm 4 -e#p3;rt^c (±) - 1 b ^v-- 5 - { 4 — ( 9 - 

7^^:/;^y/W):7^— 7^} t:-V^i3[3. 3. 0]-2-:^=^f-^i5'^Vi;(R)-2— 

U (±)-l-7< b=3rv^— 5 — {4-(9--:7^'^:/^y/V):7a^:=^/V}lfiX^n[3 . 3. 0 
25 ]-2-;d-=3ri^;^^i5^^^0«»*^ 3. 9 4fi»t[5i: bfco ^fc. MSB^i! UiT, ^=3^ 

^il]^(D^ARm^ 0. 1 2 IT^fco/Co 
•^m2 2~2 3 

^^J2 0i:|ll«t^b-C. ^#!l4-t?#fetLfc(±)-l-p< bdri/-5-{4 — (9- 
30 :7=t'f y /V) '7:x.=.M n [ 3 . 3 . 0 ] - 2 -^^-^^-^ ^>'t{B.)-2 
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?l^^^-oV>T. yt^^Wmf^fCo tif^U (±)-l-7« hdf-iy_5-{4-(9-^ 
zx^^l^y^ V M ':^^=-M t'V^ n [ 3 . 3 . 0 ] - 2 ^ :/cD^n»^ 3 . 9 4 li 

^W^(Dm^ Rf fi, (R) - 2 / -/V-0 . 1 1 5 . (R) - 1 — cz-^^-^/P-rc 

iJ^y— /V-O. 1 2 Itrfeofco 
^f!l2 4 

MMmz 0 tmm^^i^x. (±)-i-;^ hd^i/-5-{3-(9-:7:c-^:/>^y/v):7rc 

b^ix-5-{3-(9-:73ii-:/:^!J/^):7aic=:/v}tfv/i^ci[3. 3. 0']-2-:t^-^:t^ 
^>'(Dmmi^. 3. 9 4fi*f|5^bfCo 

^tlj^(D^ARf^i. 0. 1 2 3-TrfeofCo 
«M2 5 

20 1 mmi^ UT. 5 xmhntc (±) - 1 -^^ h =^ 5 - { 4 - ( i - 

t*'V^/V):7air:^MH'v'^i=i[3. 3. 0}-2-:^^'^:^^^:^tiK)-2-::t^^y—^l- 
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